In the last few years, the proximate causes of invasion success in Argentine ants have attracted a lot of interest from behavioral ecologists. Hee et al. (2000) recently showed that small-sized propagules (i.e. queens with as few as 10 workers) can grow quickly, providing insights into the minimum requirements for the establishment of incipient colonies. Here, I stress two complementary factors of the Argentine ant's reproductive strategy that further help explain its success at establishing new populations: (1) the continuous presence of haploid eggs and the ability to produce male and female sexuals throughout the year, and (2) the replacement of mated queens due to intranidal mating. These attributes are important because they make the presence of queens unnecessary for successful propagule establishment in new areas.
behavior between native and introduced populations of the species have provided important insight into our understanding of its widespread ecological success. By using microsatellite DNA markers, Tsutsui et al. (2000) showed that introduced populations have experienced a genetic bottleneck resulting in a reduction of genetic diversity. This loss of genetic variability is believed to be of paramount importance with respect to the Argentine ant's competitive ability. It translates into reduced intraspecific aggression and the abandonment of territorial behavior, leading to the formation of supercolonies composed of networks of interconnected nests. In the lab, tolerant colonies of L. humile experienced lower mortality and greater feeding and growth rates compared to mutually aggressive colonies. In addition, tolerance results in larger colony sizes within which large number of workers are rapidly recruited from the network of nests (Aron et al., 1990) , hence allowing supercolonies to win interference contests against other species through numerical advantage (Holway et al., 1998; Suarez et al., 1999) .
In addition to the mechanisms underlying the superior competitive ability of introduced populations, understanding the success of invasive species also requires consideration of factors that influence the probability of establishment (survivorship and growth rates) in new areas. Recently, Hee et al. (2000) examined the role of propagule size in the establishment success of incipient colonies of L. humile. By rearing colonies that differed both in worker and queen number, they showed that (1) queens need workers to survive and to establish successfully and (2) small propagules (i.e. queens with as few as 10 workers) experience high survivorship and can grow quickly. However, factors not mentioned by Hee et al. may also help explain why the Argentine ant is such a successful colonist. These factors include key attributes of the species' reproductive biology and suggest that even small propagules without queens can grow and reproduce quickly.
Throughout the year in their introduced range, queens of L. humile lay a large proportion of haploid eggs (range: 0.3 -0.5; Aron et al., 1994) . Outside the period of sexual production (June/July in France), all haploid brood is eliminated (cannibalized) by the workers, whereas the diploid brood develop into sterile workers. However, under some circumstances (e.g. after orphaning of the colonies), a fraction of the female larvae sexualizes and the continuous presence of haploid eggs gives rise to adult males outside the normal period of sexual production. Indeed, in queenless colony fragments, the absence of pheromonal inhibition by mated queens affects the brood-rearing behavior of workers which start to produce gynes from the remaining brood (Passera et al., 1988a; Vargo and Passera, 1991) . The production of males is not under pheromonal control in L. humile since males are produced in the presence of queens (Passera et al., 1988 b) . However, adult males are reared especially when there is an abundance of food available to larvae, such as when queen/larvae ratios are low; males are always produced in queenless conditions as long as there are haploid eggs present. The frequency with which queenless colonies produce sexuals is high: gyne and male production occurred in 78.7 % (n = 44) and 93.6 % (n = 37) respectively of experimentally dequeened colonies (Passera et al., 1988 a) . By contrast with other ant species in which sexuals generally develop only from overwintered brood, the production of both gynes and males in L. humile is not dependent on the season but occurs at any time from the moment colonies are dequeened (Vargo and Passera, 1992) . Gynes emerge later than males; they reach sexual maturity and mate within 24 h after eclosion (Passera and Keller, 1992) , which is a short period of time compared to other ant species.
A second important feature of L. humile's reproductive biology is the absence of nuptial flights, females are generally inseminated by nestmate males inside the natal nest. As Argentine ants are highly polygynous and sexuals are produced by several unrelated queens, mating within the nest does not involve a significant level of inbreeding (Krieger and Keller, 1999) . Intranidal mating is a characteristic of tramp ants (Passera, 1994) . In the Argentine ant, intranidal mating has been shown to provide an efficient mechanism of mated queen replacement (Passera et al., 1988a) . Ninety-five percent of winged queens reportedly succeeded in copulating with nestmate males in the nest. Young mated queens less than 1 week old start to lay eggs within a few days, and the first workers emerge after about 7 weeks. In addition, both haploid and diploid eggs laid by young queens are capable of developing into sexuals (Vargo and Passera, 1992; Aron and Passera, 1999) .
Thus, a small colony fragment (propagule), even without queens, can give rise to a new colony if it contains a small amount of brood. How often workers and brood become isolated from queens under natural conditions and how the survival of queenless propagules depends on food availability or abiotic factors remain unknown. Field censuses of an introduced population along the Mediterranean coast revealed that the mean proportion of queens among all females (queens and workers) is close to 15 queens for 1000 workers most of the year. This proportion dramatically decreases to about 1/1000 after queen execution by workers, at the beginning of the reproductive season (Keller et al., 1989) . Despite the high queen:worker ratio during most of the year, queens are frequently clustered, leaving colony fragments composed of workers and brood only (pers. obs.). Hence, new colonies arising from passive transport of colony fragments containing brood but no queens, either naturally (e.g. fragments transported along rivers by driftwood) or by humans, is likely.
In sum, the year-round presence of haploid eggs, and the ability to produce both male and female sexuals at any time after orphaning, on the one hand, and mated queen replacement following intranidal mating, on the other hand, are important features of Argentine ant reproductive strategy that can increase the probability of small isolated propagules becoming established successfully in new areas. Interestingly, these attributes are also known to occur in another introduced ant, the pharaoh ant Monomorium pharaonis (Petersen and Buschinger, 1971; Peters-Braun, 1975; Edwards, 1987) . While the presence of year-round haploid eggs in the brood has not been explicitely demonstrated in this species, orphaning induces the rapid production of males and female sexuals at any time of the year. In addition, the sexuals mate in their natal nest allowing the replacement of mated queens. Clearly, detailed studies on the reproductive strategy of other highly invasive ant species, such as Wasmannia auropunctata or Pheidole megacephala, would clarify whether such features are general characteristics of other invasive ants.
